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[claims] 

t Claim 1 ] An electri nl insulating prepreg wherein porous 

insulating materials ox films are coated at ordinary 
temperature with an epoxy ? v *in composition comprising an eooxy 

resin that is liquid at rdinars' temperature, an ordinary 

temperature-curing type a n© curing agent that is liquid at 

ordinary temperature as £i t curing agent, and a second curing 

agent formed of a finely c vided latent curing agent that ia 

solid at ordinary temper atu 2, a curing agent microencapsulated, 

and /or an organic metallic t It curing agent , these agents being 

used singly or in combina on* 

[Claim 2 ] A process £ r manufacturing a mica tape wherein 

bonded mica foil is coated nd impregnated with a composition 

prepared by blending an orga la metallic salt with an epoxy resin* 

a backing material side is >ateta at ordinary temperature with 

1 
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the epcocy resin composition ad d scribed in Claim 1, and 

thereafter both of these are lamii ted 

i 

[Detailed Description of the inver ionj 
[0001J 

t industrial Field of Applicati ij This invention relates 

to a wide variety at prepregs us i for the insulation of 

electrical a^para^us and moreo^ r, to a process for 

manufacturing mica tapes used for the insulation o£ high- 
tension rotary apparatus , 

: 00023 

[Prior Art] Pxeprege used hitl rto fox the insulation of 
electrical apparatus are roanufacti ed, for example, by the 

Laid-open No, 34639/1990 wherein pc ous insulating materials 

such as glass fiber or araxnide fiber -e coated and impregnated 

with a solution prepared by disso ing in solvent a known 

thermosetting resin such as ©poxy resin/ polyester resin , 

silicone resin, or polyimide resin \d thereafter, the resin 

undergoes B stage treatment while dr ung to remove the solvent 

to finish a prepreg; and a method ter *d the so-called hot melt 

method as described in Japanese patent Laid-open No. 

296542/1992 wherein a base is impreg ited with a solvent— free 

and highly viscous thermosetting res ,n having baen melted to 
obtain a prepreg. 
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[0003] 

[Problem© that the Invention is to ;oive] In the 

abc -described method to manufacture pre regs by uae of 

flol ^nt, the use of a large amount at eolven not only has an 

ef:£ t on the human body and introduce a probiem in 

env onmental pollution hut also requires dry i g facilities and 

hl$ energy <3o»ts r the characteristics of th resulting cured 

pro cste are deteriorated because thorough removal of the 

sol nt is difficult r and furthermore, the p; prege aleo have 

a d advantage in long-term a tor age because be resin having 

und gone the b stage treatment by heating gra<? *lly reacts even 
at w temperature . 

[ 00043 m th© hot melt method, the disu * of solvent may 

brl;. : . 3 about improvement in problems auch ae effect on the 

hum body , environmental pollution, and the cc c for apparatus - 

How* sr., a compound prepared by melting a h fhly viscous or 

hal: solid resin and blending with a curing age; is melted again 

whei he base is impregnated with the compound* Therefore, this 

met* i had a disadvantage in that severe roceaa control 

(ten *rature, time) is required when melted m i that the resin 

heat i once gradually react© to render long- erm storage of 

pre£ *gs difficult- In addition, the ) se cannot be 

impr nated in every nook and corner with th« highly vitscous 
real which introduces a problem in quality 

ooosj The invention has been carried oc to solve these 
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ims to provide a preprcg wherein the >ase 1g 



xe^infa*? ordinary temi srature 



the omission o£ the Heating step and she :t-term 

storage make hjle prepreg tack-free and make a prolonged itoraga 

I 

life thereof jg ^asible. 

[0006] |Thc invention lias been done Ho so: /e the 
above-descri problems and -to develop an epox$ res in 

composition ierein the viscosity of a resin allt ^9 the 
impregnation If various bases with the resin at o dinary 
temperature i|i after impregnating , reaction procee 3 in a 
; time to form the prepreg r which in ad tition r 
long storage life that has never been a hieved 
igues » 



[00073 -.wm ^ 
[Means Solving the Problems 3 Xn the invention of the 



electrical a a* 
prepregs are 1 1 
materials or ; 
temperature, u 
licjuid at ordi 1 



ilating prepregs relating to claim , the 
^.uf actured by impregnation of porous ins lating 
is with an epoxy resin composition at o: dinary 
composition comprising an epoxy resin hat is 
■ temperature, ^^^^aary4temperature« ^uringlfe^ 

curing agent microencapsulated, and, or an 



organic metal i, : salt curing agent, these agents be in r used 
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singly or in comb nation* 

£0008] Xii. tb invention of til© process for manufacturi vg 

mica tapes used fo high-tension rotary apparatus relating o 

claim 2# bonded m sa foil is coated and Impregnated with a 
* 

composition prepay ?d toy mixing an epoxy resin and an organ c 
metallic salt and backing material side is treated with t e 
epoxy weiin comp* tition relating to claim 1 at ordina y 
temperature^ and t areafter tooth of these are laminated, th a 
to manuf&ctutQ a x* -ca tape. 
[0009 3 

[Effect J For he epoxy resih composition in the invent i< n 
of claim 1, toisphen 1 A, bisphenol F, no vol a k r and cyclic epo: y 
resins can be used singly or in combination with one anoth? c 
and in either :.c?aiBr^i^the'r-ar^F.inS;- ■ used;: ^Ve-.'-'^^ 

E°010] The^g '^B^^^^S'us^ as first curing ager t 

^^^^^^^^^ 939BE^L3.' «*ese amine? toeing liquid a - 
ordinary temperate CThese curing agents are hi ended in a x 
amount o£ 10 to 40 pe cent to the theoretical amount or the epox r 
resins* Those epo: ' resins and amines rsaet comparative! 
rapidly at ordinary 1 imperature to achieve a stable B stage stat . 
The presence oX two phenomena has been round about this fact 
That is r in the react ;>n between an epoxy resin and a small amount 
Di amine curing agent one active hydrogen atom a£ an amido grouj 

5 
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complete gel eoon in spite o£ 



hydrogen atoms in an amount « bs than the theoretical amount, 
another type, after an act v a hydrogen atom of an amido group 



the residual hydrogen atom does 



not react any longer* at ordine $ temperature to form an extremely 
stable state* in the &\ s bances indicating the latter 



properties t structures hav; 
hindrance in molecule are eff 
exert a more remarkable act: 



a tendency to induce steric 
:ive, Branched-ehain molecules 
than straight-chain molecules 



and cyclic? molecules containi c low-molecular alkyl groups such 
as methyl group on an aroma L • ring exert a more remarkable 
action than cyclic molecules t emselves such as simple benzene 
. ring or-e^relio^^ ^^si^^ag^2its ; :.allo'^£;- 

resins* xn order to obtain a 
In electrical/- mechanical and 



easy preparation of tack~*fr 
curing composition excellen 



thermal properties r of the 3 nine curing agents, modified 



alicyclic amines are ouitapl; 



I OOll ] when the amount c 



Bed and a hydrogenated product 



of diaminodlphenylinethane or Athyl group-substituted cyclic 
compounds are particularly % « ferahly used* 



or less to the theoretical ai >i nt of the epoxy resin, a rise 
in viscosity of the resin cox < sit ion is too small to obtain 



a desired tack-free resin* 



percent may unpreferahly pre c te the reaction of the reein 



uring agents used is 10 percent 



the other hand, exceeding 40 
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composition to form gel* Although th amount thereof depends 
upon a base resin used, it is usually determined in the range 
of from 20 to 33 percent in consider* ion of the hardness or 

flexibility of the prepreg. 

*- 

[0012] In moat of the second cut ig agents of such resin 
system, ionic reaction proceeds ir catalytic systems as 
exemplified below* That is, known BF mono ethyl amine and the 
derivatives thereof, f^Sv^^K^^S^ hydrazides, and high 
molecular weight compounds called the nine adducts, and amido 
group— containing compounds are used/ a 1 these compounds being 
Bolid at ordinary temperature* Fot practical use, it is 
preferred to pulverize finely the cu ung agents in order to 
disperse in tho resin. 

" [ 0013 I . v ,/Ci?-r4»g. ag6nt«,; pr^p*r^ ; :^^4^ro«fap9*l©sfc -of a&S'-te - 
5 |uton size can also be used, Wherein highly reactive curing 
agents such as imidazoles are wrappe in polyvinyl formal, 
ieocyanatea, or polycarbonates. The iaetion does not start 
until the shells of the microcapsules a 3 melted and therefore, 
a stable resin system can be formed by pp lying to the prepreg 
and can be very suitably used* 

[0014] Furthermore, known organi metallic salts such as 
aino ootylate, manganese naphthenate, * d iron acetylaeetonate 
are suitably used, which hardly react * th the epoxy resins at 
ordinary temperature but present curin and catalytic actions 
at high temperature. 
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015 j xt is a matter of course that thes d iring agents 
can b« used dimply or in combination, depend!? tpon desired 
chara^ eristics of cured products* 

016] When two curing agente are mixed J&h the epoxy 
resin a higher reactive curing agent first rea i and a lower 
react, e (slaver) curing agent is left in the re c bion systera- 



As a 2 suit, an unreacted curing agent is left 



formis 
therm* 



cured products inferior in electrical; i c tianical, and 



characteristics * Xn the epoxy res: 
aecore ng to the invention # the synergistic ef f* 
and tfc second curing agents forms cured produc 



vanoi 

reacti 



characterifltica particularly by the e £ >ct of ionic 



n in the second reaction and hydrogen ler 
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resulting in 



compos it ion 
by the first 
excellent in 



Ln molecule. 



. as. ,, : c«?^axre^-:. with , ,the .,Te|^ctS.ve,-..9y8tem» : ^^^^2** by. ,7^i^ing .. 
e spare aly the curing agents with the epoxy. resi: j She present 
invent r has confirmed this and accomplished t i \ invention 

[ 017] The above-described epoxy resin com >|itionof the 
invent on can be used for the preparation of a c 
pe having the following characterlst 
having a desired viscosity can be easi /^prepared by 
changi j the content of the first curing agen* 
[ 318} Bonded mica foil is coated and imj 
the ep xy rosin composition prepared by mixi : 



mac a t 
prepre 



mar all t salt with a known epoxy resin in solvent: j pe, and then 



dried* Tlie backing material side is coated 



arte 



type bonded 
because a 



gnated with 
an organic 



ipregnatedi 



a 
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for 9X9inpler w tifr an imidazole microencapeulated, whie is 
highly of fectxr * in promoting reaction with an impregn* lag 
resin, as the econd curing agent in solvent-free typ to 
laminate with t e bonded mica, thus a mica tape being obtai ed. 
This mica tape Ls wound onto an insulating coil for a 1 gh- 
tenaion rotary e >paratus # heated under vacuum, impregnated 'ith 
an impregnating resin prepared by adding an acid anhyc ide 
curing agent an< furthexmoxe a reactive diluent such as st^ ene 
to an epoxy res a widely used as an impregnating resin, c ired 
by heating to o tain an insulating coil* That is, imidas les 
highly effectiv in promoting reaction with the above-desci .bed 
impregnating x- sin react easily with the epoxy resin and 
therefore, c«um t be usually used for the mica tape that reqt: res 
. a. high ; .ta^.,'|^- . ,\ ,^«n....^0 ; ed: .in^ita^lyfir -.-a. . regin''. -.ma^^ a®. . 
polyester resin ^hat hardly reacts with imidazoles is ted 
as a base resin. However , ttiftin^ with polyester resin infe ior 
in characterise 00 such as heat: resistance and adhesion a ter 
impregnating an curing, as compared with the above— deecx bed 
epoxy impregnate ig resin, results in deterioration in quail ies 
of insulating co Is and consequently, the practical use the eof 
ie avoided. S: ice microcapsules that form shells for the 
imidazoles are easily dissolved in usual solvents, a r sin 
System contain 1; q styrene in the impregnating resin initi tea 
reaction even at ordinary temperature when impregnated witi the 
resin and therei >re, th© reaction promoting effect is fur her 
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accelerated, which exer a a great affect Ho simplify the 
insulating -treatment:* 

[0019] In the inve: tion, in addition to the imidazoles, 
the second curing age ce can be selected and used in 
consideration of a cur in < -promoting effect in connection with 
impregnating resins usee ■ 

[0020] 

I Examples 3 

Example It One hu dred parts of Epicoat 828 (Epoxy 
Equivalents 190 grams/eq , Yuka sheli-sha) as bis phenol A type 
epoxy resin/ 10 partr of Epicure-113 (A hydrogenated 
^ (flS ft j ^ irlvative. Viscosity i 125 cps/25°c, 

YUka Shell-sha) as the : irst curing agent, and 20 parts of 
Novactix-e-HjK3 722 (Microc^ule typ^^^^gf^^l|?pasty state, 
Asahi Chemical Industry < 7* 0 Ltd-) as the second Curing agent 
were mixed at ordinary te iperature. This mixture was coated 
onto glass cloth of a 0»; 3 thickness (Ariaawa Selsakuaho) at 
ordinary temperature eo s to be SO percent in resin content 
and stored at 30 0 c. ^^^ffiure'; a tacK-free prepreg was 

obtained* 

[0021 j Example 2* o. a hundred parts of Epicoat 807 {Epoxy 
equivalent* 167 graxna/eq. Yufca Shell-sha) as Biephenol & type 
epoxy resin, 11 parts of : picure-113 {described above) as the 
first curing agent , and 2C parts of Novacure-HX3722 (described 
above) as the second cu ing agent were mixed at ordinary 

10 
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t emperatuare - The mixture was * oated onto the glass cioth of 

a O.XS thickness (described at e ve) at ordinary teapftrature flo 

as to be 50 percent in resin cc o^ent and stored at 30 # c, After 

24 hours, a tack- free preprec yas obtained* 
* 

[ 00223 Example 3s Fifty arte of Epicoat 823 (described 
above) , 50 parts of Epicoat 152 1 poxy Equivalent: 5 175 graws/eq, f 
yuka Shell~sha) as novolak 1.3 pe epoxy renin, 11 parte of 
Epicure-113 (described above) as the first curing agent , and 
20 parts of Novacure-HX3722 (d ascribed above) as the second 
curing agent were mixed at ordliaxy temperature, The mixture 
was coated oji the glass cloth cf a 0.18 thickness (described 
above) at ordinary temperature *o as to be 50 percent in resin 
content and etored at 30*C. Af * t r 24 hours , a tack- free prepreg 
was obtained - ■■'■■-^■j^m^ .--^ ^ 

[0023] Example 4 2 One hundred parts of Epicoat 82 8 
(described above), 11 parts of Eg lcure-3080 (Modified aliphatic 
amixie, viscoaitys 8.0 cps/25°C , Yuka Sholl-eha) as the first 
curing agent, and 20 parts of No v tcure-HX3722 (described above) 
as the second curing agent were aixed at ordinary temperature* 
The mixture was coated onto the c lass cloth of a 0 .10 thickness 
( described above) at oz»dinaxy t emperature so as to be 50 percent 
in resin content and stored at 3o*s* After 24 hours , a tack-free 
prepreg was obtained* 

(0024 3 Example 5 s Fifty parts of Epicoat 828 (described 
above), 50 parts of Epicoat 152 (described above) as Novolak: 



1 1 



Received from < > at 9/30103 10:14:24 PM [Eastern Daylight Time] 



SEP 3 20Q3 10:12 PM FR PROSKflUER ROSE 



TO 1110417170387293 P.31 



type epoxy xesin f 11 parts of SJplcure-13 .3 < described above) as 
the first cubing agent, 6 parts o£ finely divided dicyandiami.de 
(Yuka Shell-sha) as the second curing agent # and 4 parts of 
Novacure-HX3722 (described above) as cacalyst were mixed at 
ordinary temperature . The mixture was coated onto the glass 
cloth Of a 0.19 thickness (describe 1 above) at ordinary 
temperature so as to toe 50 percent in rc a Ln content and stored 
at 30°C . After 24 hours , a tack-free i epreg was obtained* 

[00253 Comparative Example li >; xty parts o£ methyl 
ethyl ketone was added to 40 parts t t Epicoat 834 (Epoacy 
equivalents 250 grams /eg;* t Yufca shell-*© as blsphenox A type 
epoxy resin and 60 parts of Epicoat 1001 ( Spoxy equivalents 475 
grams/eq. r Vuka Shell^sha) and diesolvec .. a solution prepared 
beforehand by dissolyinqr 6 parte of di^pKndiain±de ,-4descri^ied 
above) as curing- agent and 0.3 part c £ 3 ,4-dichlorophenyl» 
1 , 1-dimethylurea (Yuka Shell— sha ) in 30 parts of methyl 
celloaolve was mixed with the above- ascribed solution to 
prepare a varnish. This varnish was coat o i onto the glass cloth 
of a o-is thickness (described above) a ordinary temperature 
so as to be SO percent in resin content arc dried at 100 to 135°c 
for 7 minutes to obtain a tack- free prepre y (Content of remaining 
solvent? 0,2 percent). 

[0026] Comparative Example 2 ; Cventy«five parts of 
Epicoat 834 {described above) and 75 i^rte of Epicoat 1001 
(described above) as epoxy resins were nixed at 65°C, Thirty 

12 
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parts o Novacure-EX3722 (described above) as cua ag agent; was 

added t ;he mixture and rapidly kneaded at "the same emperature . 

This coated onto -the glass cloth of a 0 . 3 " thickness 

(descri *d above) at G5°C to 75°C so as to be 50 pei ent in resin 

content to obtain a taok-free prepreg. Howev c too nigh 

viscose f thereof resulted ±n extremely detex ^rating the 

coatinc operating properties thereof and in add: ion, caueed 

much ur /onness in coating. 

f o n j in order to confirm the effect of ti invention, 

the stc age life of the prepregs obtained in *ampleB and 

compare lvo Examples at 30°c was indicated as Lines (days) 

passing ntil the prepress gel* Five prepregs wer superposed, 

and ixiol d at 150°C for 5 hours to obtain a lamin ed sheet of 
. a.. 1 ftfy^faemm *s» *• • • ^^■.■."■^ipi^ed. •.•ist&te -an*-. the^l^:^^'tran3 : itian- ■ 

tempera tre« <Tg> of the laminated sheets deten ned by heat 

penetra on method . are shown in Fig* 1. The pre cegs of the 

invent! * were found excellent in all charae eristics as 

compare with prepregs known hitherto. 

[0 8] Example 6* This example relates to i process for 

manufac ring mica tapes. Forty parts of oicoat 834 

(deacriJ d above) and 60 parts of Epicsagit 1001 (dest ibed above} 

as the e >xy resins were added to and dissolved ii 10 parts of 

zinc oct late as curing agent and 160 parts of -thyl ethyl 

ketone t prepare a varnish- The varnish was coate anto bonded 

mica foi a 0.10 thickness (non-burning typeDR- Okabe Mica 
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Kogyosho) so as > fee 5 percent; in ires in content ana drleu at 

80*C to 120°C for minutes- A* a backing material for the idea 

foil, a compos! won kneaded at ordinary temperature wliich 

comprised 100 pa s of Eplooat 828 (described above), 10 p*rts 

of epicure* 113 (< scribed above) as the first curing agent, and 

10 parts of zin octylate and 10 parts of No vacure-HX: 722 

(described above as the second curing agents wad coated onto 

glass cloth of a * 03 thickness (Arisawa Seisakusho) so a^ to 

be 15 percent ii resin content* This was superposed on the 

prepreg treated c the mica foil, and passed between heated reals 

adjusted to 50°c o laminate, thus a mica tape having a 0 135 

thickness and a tain content of 7.5 percent being prepar ed - 

£0029] This mica tape was wound ten times on a coll 

. . : conductor . .c»f „ . ^|^eter- length flat. **jyp^ £oh2>1^- ■ 

glass cohered wi: of Z-Q x 7.0 in thickness (Mitsubishi C^ blo 

industries , i,td was formed into a two row-twenty st age 

structure. Afte a glass tape of a 0*13 thickness was wc und 

once for, the pro ction of the mica tape, the coil conduc tor 

was heated under acuum, impregnated With a styrene~modif led 

epoxy lmpregnatir resin containing, as principal constituents , 

a blsphenol A. typ< apoxy resin, an acid anhydride curing agent, 

ana a. etyrene moi mer (t>K31i, JRyoden Kasei); and then heated 

st 135*^ for 24 he rs to obtain an insulating coil. Tan 5 

value) and ATan 6 5 Kv-2 KV value) of the insulating coil were 

o . 5B percent ar 0 . 1 0 percent # respectively , and very 
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satisfactory. 

[ 0030 J Comparative E *rople 3 z Forty parts of fipicoat 834 

(Epoxy equivalent* 250 gra */eq., Yuka Shell-sha) and €0 parts 

of Epicoat 1001 (Epoxy sguivalontt 475 grams /e<j ♦ , Yuka 

shell-sha) as epoxy resim vere added to and dissolved in ten 

parts of zinc* octylate as « jring ag^nt and 160 parts of methyl 

ethyl ketone to prepare a irnish . The varnish was coated on 

bonded, mica foil of a O.lt chickness ( non-burning type dr~»2, 

Okabe Mica Kogyosho) so as o be five percent in resin content, 

and dried at 80°C to 120*C f© 7 minutes * As the backing material 

for the mica foil, the abc e-descrlbed epoxy composition was 

coated onto the glass cloth a O - 03 thickness (described above) , 

and dried at 80°c to 120°C >r. 7 minutes so as to be 15 percent 

in resin content. This wr superposed on th«a prepreg on the - 

above— described mica foil and passed between heated rolls 

maintained at so°C to lamin ce r thus a mica tape having a 0*135 

thickness and a resin cont at of 7,5 percent being prepared* 

[0031] The mica tai was wound ten times on a coil 

conductor of a l.o meter v ere flat type double fiber glass 

covered wire ofa2.0x7.fl tl ckness (described above) is formed 

into a two row-twenty stag* structure* JUEtex- a glass tape of 

a 0*13 thickness was wound ice for the protection of the mica 

tape, the coil conductor we heated under vacuum, impregnated 

with the atyrene modified e oxy impregnating resin (described 

above) / and then heated a 135°C for 24 hours to obtain an 
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insulating coil . (Tan & { 2 Kv value } * 1 Attan 5(15 KV-2 KV value) 

of the insulating coil were 0.78 i rcent and 1*50 percent, 
respectively • 

[00321 

[Advantage of the Invention] tie electrical insulating 

prepregs of the invention form tac -free prepregs simply by 

coating base materials without reqv ring organic solvent and 

heat drying stage. Consequently, he manufacturing stages 

present no effect on the human ody and no problem in 

environmental pollution and £urth« more, require no drying 

facilities and no energy coats. In < 3 it ion, the prepregs have 

the advantages of having a high stc age life, rapidly curing 

by heat when used, and giving cur i products excellent in 

elect3rical r jpechan ; a.^ , ^ ,,^,'-U^^ 

[0033] in the insulating coil repared according to the 

process for manufacturing a mica t >& of the invention ,% the 

prepreg composition that has a large e act ion promoting effect 

on the impregnating resin is contain I in the backing material 

side* Therefore, in the heating aft impregnating by heating 

under vacuum, the viscosity of the imi egnating resin decreases 

and simultaneously, curing reaction proceeds without leakage 

of resin in the insulating layer* a* a result, bubbles hardly 

develop and a good insulating coil m obtained. 

The storage lives, appearance = the products and glass 

transition temperatures (org) of £ ample* and Comparative 
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